Introduction
Nowadays all educational institutions of Kazakhstan are provided with computer hardware and software, interactive boards and internet. Almost all teachers have completed language and computer courses for professional development. Hence the educational institutions have all conditions for using computer training programs and models for performing computer laboratory works. In recent years the new computer system Matlab for performing mathematical and engineering calculations is widely used in university and engineering researches throughout the world [1] [2] [3] [4] [5] [6] [7] . Unfortunately, the numerical calculations which are carried out by students often are done by means of the calculator that is almost manually. Modern computers are frequently used only for presentation of the work. Actually, students should be able not only to solve these or other engineering problems, but also do them by using modern methods, that is, using personal computers.
Students of the physics specialties 5B060400 and 5B011000 successfully master the discipline "Computer modeling of physical phenomena" which is the logical continuation of the disciplines "Information technologies in teaching physics" and "Use of electronic textbooks in teaching physics". The aim of this discipline is to study and learn the MATLAB program language, acquaintance with its huge opportunities for modeling and visualization of physical processes.
In our early works we have shown the potentials of the Matlab software for modeling and visualization of physical processes in mechanics, molecular physics, electromagnetism and quantum physics where it have been used for solving the ordinary differential equations (ODE), for visualization of the equipotential lines of the systems of charged conductors and of the motion of charged particles in electric, magnetic and gravitational fields.
The present article is devoted to calculation and visualization of the car's collision with the obstacle by using the MATLAB software.
Formulation of the problem. The car ( fig.1 ) moves on the flat road and collides with an artificial obstacle, the so called "sleeping policeman" or "speed bump". Let us consider the kinematics and dynamics of the car's motion. Parameters of the modeling. The mass of the car, the velocity of the car. The parameters of the suspension: the coefficient of elasticity and the damping coefficient. The parameters of the obstacle: its width, height and profile, elastic properties and the damping parameters.
Mathematical model. When the wheel collides with the obstacle the wheel moves along the vertical direction. This displacement is described by a variable x. The action of the road is transferred to the car body by the aid of suspension (the spring with rigidity k and the damper with damping coefficient B). Power action by means of spring is defined by the relative motion of the car body described by the displacements x and y. Power action of the damper is defined by the relative velocities of these displacements dx/dt and dy/dt. In the equation of motion we will neglect the continuous action on the car body which is compensated by equal in magnitude and oppositely directed elastic force of the spring Mg = k∆x. By taking into account the above made suggestions and using the Newton's second law we get the following equation describing the motion of the car:
The vertical component of the car acceleration It should be noted that the radius of the wheel mustn't be greater than the radius of the curvature fitting to each point of the trajectory. Then we increase the damping coefficient up to K = 20 000 (the mass of the car is 958 kg) clc global M K B V0 H L M=958; K=20000; B=21900; z10=0; z20=0; accel=zeros(1000); i=1; V0=20; H=0.05; L=0.8; % L/V0 -the time of motion on the roughness tmax=2*L/V0; z0=[z10; z20]; dt=[0 tmax]; dt=0:tmax/500:tmax; ii=0; aa=zeros(1000,1); opt=odeset('RelTol', 1e-8); [t,z]=ode45(@polizei, dt,z0, opt); subplot(2,2,1); plot(t,z(:,1)) title('displacement') grid on subplot(2,2,2); plot(t,z(:,2)) title('velocity') grid on The result is presented in the fig.6 . Программа позволяет проводить эксперименты с изменением ширины и высоты неровности дороги, массу автомобиля, параметров подвески.
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